Ghent University
Faculty of Sciences

Python
Programming

listen very carefully
| shall say this only once

Prof. Dr. Peter Dawyndt

peter.dawyndt@ugent.be
@dawyndt




MU R R
O ] i

i lll Il

LU LR
I} ‘

| 3 |
UL LR

TR LR MlJ
ILE n_lll:l .| .




y

\
4

i 4

x£

b

<
%
!

sequence

statement —»

statement

statement

conditional statement (branch)

statement

™~

statement

g &y
I ds Q:

statement

/




b &

w Control structures
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© conditional statements
© repetitive statements
+ functions
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repetitive statements
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repetitive statement (loop, repetition, iteration)

statement [€—
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names (namespace)

‘bruce

Multiple assignment

references objects (memory)

v
bruce =

print (bruce, end='
bruce =

print (bruce)

")

—
$ python3 assignment.py
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Updating variables
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assignment operator (=)

expression on right-hand side is evaluated first
then result is assigned to name on left-hand side

new value of the variable may depend on the old

>>> X = X +

Traceback (most recent call last):
File "<stdin>", line 1, in <module>

NameError: name 'x' is not defined

>>> X =

>>> X = X +

>>> print (x)
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Repetitive statements

repetitive statement (loop)

control structure that executes a sequence of statements
in succession, and jumps to the first statement after the
last statement has been executed

each cycle in which instructions of the control structure
are executed sequentially is called an iteration

usage

manipulation of large amounts of data

A

& e.g. processing experimental data in tabular format
( iterative computation of result
WA i
4 — e.g. compute cumulative sum
[T

"':WIVERSITEIT e.g. compute average of a series of numbers
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While loop

jay ! ;
f@},{ syntax syntax J
B if boolean expression: while boolean expression: |

statements statements

7
False L3 False while <
\\\\\ngf?tion condition
True True

N £
O Comemmte D1
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While loop

k,‘.tﬁ .
1 syntax syntax J
B if boolean expression: while boolean expression: ‘

statements statements

7
False L3 False while p
\\\\\ngf?tion condition
True True
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While loop 3

| example syntax

-
- L
§ Y = while boolean expression: |
8l while n > 0: statements
C
S print (n) 7
n=n -
print('Ignition!')
4
: False while '
.y, - <
b condition
l True
% )& \
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While loop 3

b ‘
‘;a f, syntax 'l.‘

k- while boolean expression: |
statements

flow of execution for a while statement is as follows

evaluate condition False while

Booleanse expression: True or Fals condition

condition is False

True

exit while statement

continue execution

'}, at the next statement ' 4
R . )]
& T condition is True %

"',?WNERSITEIT execute statements in body

)

ENT go back to step 1
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https://dodona.be/en/exercises/454607489/

digits.py

m = n
count =
while m:

0

int (input ('Enter a number:

count = count + 1

m =

print(n,

m // 10

'has',

count,

"))

# remember wvalue of n

# initialize counter

'digits. ")
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gits.py

odd_di

)dd digits

o
I

int (input('Enter a number: '))

# remember value of n
# initialize counter

m = n
count = 0
while m:
digit = m % 10 # lookup last digit
if digit % 2:
count = count + 1
m=m// 10 # remove last digit

print(n, 'has', count, 'odd digits.')
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abbreviated syntax for incrementing a variable: +=

~ increment value does not have to be 1

>>> count = 0
>>> count += 1
>>> count

>>> count += 1
>>> count

>>> count += 5
>>> count




Syntactic sugar 3

abbreviated syntax for incrementing a variable: +=
increment value does not have to be 1

other abbreviations: -=, *=, /=, //=and %=

>>> count =
>>> count *=
>>> count

10

>>> count -=
A >>> count

: 6
§:* >>> count //=
b >>> count
'S
Wi 3
4 J I >>> count
% UNIVERSITElT >>> count

IGEN 1
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"o yI4Lse oWeTIs Inx = log,x = (1/M)logyex  (1/M) = 130259 036222
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7351 7259 7267

7332 7340 7348
7412 7419 7437
7490 7497 7508

7566 7574 7582

7642 7649 7657

7716 7723 171
7789 7796 7803
7860 7868 7875
7931 79318 7945
8000 8co07 Boig
Bobg 5 8082
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9736 9741 9745
9782 9786 9791
9827 9832 9836

9872 9877 o881
0017 9921 9926
9961 9965 9969

—
7275 7284 7292
7356 7364 7372

7435 7443 7451
7513 7520 7528

7589 7597 7604

7664 7672 7679
7738 7745 77152

7810 7818 7825

7882 71889 7896
7952 7959 7966
Bo21 8028 8035

8089 Bogb Bioz
8156 8162 B169
8222 8228 8133

8287 8293 81299
8351 8357 8363
8414 8420 8426
3416 8482 8488
8537 8543 8549
8597 8603 8609
8657 8663 8669
8716 8722 8727
8774 8779 8785

31 8837 8842
8837 8393 8899
8943 8949 8954
8998 9004 9009

0053 9058 9063
9106 9112 9117
9159 9165 9170
9112 9217 9223
9263 9269 9274

9315 9320 9328
9365 9370 9375

9415 9420 9425
9465 9469 9474
9513 9518 9523

9562 9566 9571

9609 9614 9619
9657 9661 9666
9703 9708 9713

9750 9754 9759
9795 .

9841 9845 9850
9886 9890 9854

9930 9934 9939
9974 9978 9983

JErw Jesw 183D

7300 7308 7316
7380 7388 7396
T459 7466 7474
7536 7543 7551
7612 7619 7627
7686 7694 7701
7760 7767 71774

7832 7839 7846
7903 7910 7917

8109 8116 8122
8176 8182 8180
8241 8248 Bas4
8306 8312 8319
8370 8176 8382
8432 8439 8445
8494 8500 8506
8555 8561 8567
8615 B6ar 862y
8675 8681 8686

8733 8739 8748
8791 8797 BBo2
8848 8854 8850
8904 8910 Bots
8960 8965 Bo71
9015 9020 902§
9069 9074 9079
9122 9138 9133
9175 9180 9186
9227 9232 9238
9279 2“ 9289

9330 9335 9340
9380 9385 9390

9538 9533 9538
9576 9581 9586
9624 9628 9633
9671 9675 9680
977 9722 9727
9763 9768 9773
9809 5814 9818
9854 9859 9863
9899 9903 9908
9043 9048 9952
9987 9991 9996

.

WA LU L LA A Ol

SBE ARE DEE B AAN BAA A A AR o.o‘ou AN O O O N

v v Lee BEw W W Aaa pars xas 2 aaa Ars Aas A aufn vun Wy
BAR ARA AL B AAE AAN KU L AR AL LMLAWL v MUK A0 A & NN NS 9~

. e wm ww e R e e e M e e e G b e el e e e e e e R e B e R e e e e e e e o NN RN N

- e e e s BN O HREN N O REN NEN BNN N NEN BER NER N RN MR HD
B HN NEN NENE N O RNHN NEE HEN N RNEN HEN BEN N NN UWWUW WEWW W DLW W eW W
R I T uu‘u WL W WWW W WW W www Wew Wwe & 2Aas Aad a2

OO0 OO0 D00 O OO0 ™mm *r = o e oe meomon bopebm o oo oo (o o ommw == =

ABS AUA AU U LUK VWL KAWL LU A O RO A AR NN NNN N N ® BEE =
Me DR W

e WaA ARE B

| ==




©O© O J o O b w DN B

10

100

04
125
216
343
512
7129

1000

100




: L AR
[ )
'Anw I ll1 l, f!
Bt @

'L .ll:lrl.'ll‘l'l)" N

1|1|:|||ml .

# print table of powers
print(l, end="' ")
print(l ** 2, end=' ")
print (1l ** 3)

1 1 1

2 4 8

3 9 27

. 4 16 64

pf 5 25 125

. 4'2? 6 36 216

= ;1;':“ 7 49 343
ﬁ. l'*f%i‘ 8 64 512
NIV, ‘Rji' TEIT 9 81 729
W, 10 100 1000
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# print table of powers
print(l, 1 ** 2,61 *%* 3)

1 1 1
2 =

3 9 277
4 16 04
5 25 125
6 36 216
7 49 343
8 64 512
9 81 129
10 100 1000
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# print table of powers
print (1, '\t', 1 ** 2, '"\t', 1 ** 3)

1 1 1

2 =

3 9 277

4 16 04

5 25 125
6 36 216
7 49 343
8 64 512
9 81 129
10 100 1000
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Hy G

w.::.r # print tal

L
-
.

print ( sep="'\t')

print ='\t"')

prin "\t')

prirg "\t'")
o 0 v I
Jw" prin e, 4

print ='"\t' 4 9
xA& _ _

print (9% ep="\t' 4 16
;H print ( ; Sep=' 5 25

6 36

\}m 7 49

tff:r'f\',msnm code duplication (DRY)

lGENT

10 100



https://en.wikipedia.org/wiki/Don%27t_repeat_yourself
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# print table of powers
n =1 .
while n <= 10:

print(n, n ** 2, n ** 3, sep='\t')
n +=1

1 1 1

2 4 8

3 9 27

4 16 64

'S 5 25 125

L o g 6 36 216

- :ﬁ 7 49 343
(=gl 8 64 512
‘ '12‘§1|T‘EIT 9 81 729
10 100 1000
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# print table of powers
n =1 .
while n <= 1000:

print(n, n ** 2, n ** 3, sep='\t')
n +=1

1 1 1

2 4 8

3 9 27

4 16 64

'S 5 25 125

L o g 6 36 216

- :ﬁ 7 49 343
R 8 64 512
‘ '12‘§1|T‘EIT 9 81 729
10 100 1000
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# print table of powers
n=1
while n <= 1000:
print(n, end='\t')
print(n ** 2, end='\t')
print(n ** 3)
n +=1
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# print table of powers

n =1

while n <= 1000:
print(n ** 1, end='\t')
print(n ** 2, end='\t')
print(n ** 3)
n+=1
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# print table of powers

n = .
while n <= 1000:
m = 1

while m <= 3:
print(n ** m, end='\t')
m += 1

print ()
n+=1
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# print table of powers

n = .
while n <= 1000:
m = 1

while m <= 10:
print(n ** m, end='\t')
m += 1

print ()
n+=1
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# 10 x 10 multiplication table
n=1
while n <= 10:
P m = 1
t‘#, while m <= 10:
%‘ print(n * m, end='\t")
m += 1
print ()
n += 1

%, UNIVERSITEIT
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Compound data types 3

1
compound data type: data type composed of elements *
that are themselves objects of another data type
string
list '
| tuple
set
'a'dl >>> s = 'spam'
§’) >>> l = [ ’ ’ ’ / /4 ’ 14 / ]
" >>> t ('b', |a|, ln|’ la|, vn|, |al)
‘};
— >>>V= {'b'[ |a|’ |n|’ |a|, |n|, |a|}
= >>> v
gNIVERSITEIT ('a' 'b' 'm'}
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iterator: object associated with compound type that can be
used to traverse elements of the compound type one by one

lterators

>>>
>>>
>>>
1 s 1
>>>
1 P 1
>>>
1 a 1
>>>
1 m 1
>>>

s = 'spam'
iterator = iter(s)
next (iterator)
next (iterator)
next (iterator)

next (iterator)

next (iterator)

Traceback (most recent call last):
File '"<stdin>", line 1,
StopIteration

in <module>

k‘

J 1
\(’
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For loop

iterator: object associated with compound type that can be
used to traverse elements of the compound type one by one

for loop
uses iterator to traverse elements of compound type

during each iteration step, next element is assigned to variable

>>> word = 'spam'
>>> for letter in word:
print (letter)

5 T 0 -

>>>

=




Range function

creates an iterator of integers
range(n):0,1, .., n-1
range (m, n): m, m+1, ..., n-1
range (m, n, p):m, m+p, ..., m+kp

with k following the condition m+kp < n < m+(k+1)p

>>> list (range (10))
[0/ 1/ 2’ 3/ 4/ 5/ 6/ 7/ 8/ 9]
>>> list(range (3, ))

*ﬁ; [3, 4, 5, 6, 7, 8, 9]
';l~ >>> list(range (3, , 2))
- [3, 5, 7, 9]

P
% i
QUL
%, UNIVERSITEIT

3

>>> list(range (10, O, ))
[10, 9/ 8/ 7/ 6/ 5/ 4/ 3/ 2/ 1]
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# print table of powers
for n in range(1, 11):

for m in range (1, 4): W
.

print(n ** m, end='\t')

print ()

te .- A ‘ lx ’
IVERSITEIT
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# print table of powers
for n in range(10):

for m in range(3) : W
.

print((n + 1) ** (m + 1), end='\t"')
print ()

te .- A ‘ lx ’
IVERSITEIT
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tion table

# 10 x 10 multiplication table
for n in range(10):
for m in range(10):
print((n + 1) * (m + 1), end='\t"')
print ()

1
2
3
4
5
6
7
8
9

=
o
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= For or while ?

2 1NCIUAE <51aI0.1 )
it mgin(veid)

]

int count

for (count = 1; count{= 500 3 count++) |
prinitf ("I will nol Throw paper dirplanes n class,"); |

refurn 03

[ e —
LLE L L]

V. W
% 1

NIVERSITEIT T
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= Foror while ? 3

for loops ‘
number of iterations is fixed at the start of the loop
traversing elements of collection type using an iterator

while loops

each iteration has an associated condition that determines
whether or not a new iteration should be started

Fonclude {5TdIt. w2
nt mgin(veid)

O

int countsy
k. for (cownT = 15 coun¢=500; count++) |
'f ; privitf ("I will not Throw paper dirplanes i class," );
3 ﬁ refurn 0;
. UNIVERSITEIT § —

U f
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number of laps is
fixed for a F1 race

MTX races take
20 minutes + 2 laps




Homework (next lecture)

e course book

> read chapter 4 (strings)
> read chapter 6 (functions)

| * read problem description of demo exercises
' > Caesar cipher -

Letter soup o
Toothpicks .

N

* Emirp v
A

*‘ Sanger sequencing v
b QL Mobile synonyms ,
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https://dodona.be/en/exercises/105361566/
https://dodona.be/en/exercises/2033925472/
https://dodona.be/en/exercises/1980381934/
https://dodona.be/en/exercises/1637507257/
https://dodona.be/en/exercises/144497797/
https://dodona.be/en/exercises/1858246142/

Homework (hands-on sessions)

* mandatory exercises of series O3 (control loops)
(deadline Tuesday, October 14, 2025, 22:00)

ISBN (demo) e [ il
Chaos e
German tanks ¢

Monkeys and coconuts .
Pythagorean triples
Hitchhikers problem
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https://dodona.be/en/courses/5090/series/58574/activities/1898834779/
https://dodona.be/en/courses/5090/series/58574/activities/1303919335/
https://dodona.be/en/courses/5090/series/58574/activities/1100982831/
https://dodona.be/en/courses/5090/series/58574/activities/654951832/
https://dodona.be/en/courses/5090/series/58574/activities/683768040/
https://dodona.be/en/courses/5090/series/58574/activities/1432498809/
https://youtu.be/I8cdHd-O4-8
https://youtu.be/I8cdHd-O4-8

NS or remarks ?
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"Bis repetita placent"

— Horatius, Ars Poetica 365 ﬁ
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